Supplementary Figure 3.
Single-crystal X-ray structure of 2b, hydrogen bonds between O of ester moieties and Cp* protons. Counteranions and other hydrogen atoms are omitted for clarity (N, blue; O, red; C, gray; Rh, purple; H, light pink). 
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Synthesis of 1,4-phenylenebis(methylene) diisonicotinate:
A mixture of 2,5-bis(hydroxymethyl)benzene (0.4145 g, 3 mmol), isonicotinoyl chloride hydrochloride (1.068 g, 6 mmol), DMAP (cat., 30 mg) was dissolved in 30mL anhydrous DCM and stirred at r.t. for 1 h under nitrogen. Afterwards, Et3N (0.6071 g, 6 mmol) was added and further stirred for 12 h. White precipitate was collected by filtration and washed by water (2×5mL), DCM (2×5mL), Et2O (2×5mL) and dried. The yields: 1.212 g, 58%. 
Supplementary Notes: Computational details
All density functional theory (DFT) calculations were carried out using the SIESTA package with numerical atomic orbital basis sets and Troullier-Martins norm-conserving pseudopotentials. 2, 3 The DFT functional utilized is the PBE functional, 4 a generalized gradient approximation DFT method. A double-ζ plus polarization (DZP) basis set was employed. The orbital-confining cutoff radii were determined from an energy shift of 0.01 eV. The energy cutoff for the real space grid used to represent the density was set as 150 Ry. The molecule was placed in the center of a cubic supercell with a length of 50 Å for each edge. Only Γ-point was used to sample the Brillouin zone in our calculations due to the large lattice parameter of the supercell. All atoms were relaxed until all the Cartesian forces on the atoms were lower than 0.02 eV/Bohr. To investigate the role of the - stacking interaction and other long-range interactions in the formation of these supermolecules,
we optimized all the structures with or without the long-range dispersion correction of Grimme. 5 To account for entropy effect, all the structures were re-optimized and performed harmonic vibrational frequency analysis with the PM6 empirical method 6 to provide thermal correction energies at 298.15 K. 
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Geometries:
All geometries presented here were optimized with long-range dispersion correction, i.e. using the PBE-D method. 
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Supplementary Tables: X-ray crystallography details
Single crystals of 1, 2a, 2b, 3, 3′, 4 and 5, suitable for X-ray diffraction study were obtained at room temperature. X-ray intensity data of 1 and 2b were collected at 203 K, data of 2a was collected at 193 K and data of 3, 3′ and 4 were collected at 173 K on a CCD-Bruker SMART APEX system. In these data, the disordered solvent molecules which could not be restrained properly were removed using the SQUEEZE route.
In asymmetric unit of 1, C44 and O12 were refined isotropically and other non-hydrogen atoms were refined anisotropically. 16 ISOR, 1 DELU and 1 DFIX instructions were used to restrain anions and solvents so that there were 98 restraints in the data. Hydrogen of one methanol molecule could not be found and others were put in calculated positions.
In asymmetric unit of 2a, there were disordered anions and solvents (three triflate anion and four methanol molecules) which could not be restrained properly. Therefore, SQUEEZE algorithm was used to omit them.
One pentamethylcyclopentadienyl ligand (Cp* for short) was disordered and it was divided into two parts (50:50). O30 and O31 were refined isotropically and other non-hydrogen atoms were refined anisotropically. 42 ISOR and 13 DFIX instructions were used to restrain anions, solvents and Cp* fragments so that there were 265 restraints in the data. Hydrogen of methanol molecules could not be found and others were put in calculated positions.
In asymmetric unit of 2b, there were disordered anion and solvents (one triflate anion, four methanol and five water molecules) which could not be restrained properly. Therefore, SQUEEZE algorithm was used to omit them. One metalla-edge (Rh3 and corresponding Cp* fragment) was disordered and it was divided into two parts (44:56). F4, O11 and F5 were refined isotropically and other non-hydrogen atoms were refined anisotropically. 51 ISOR, 3 SIMU, 10 DELU and 26 DFIX instructions were used to restrain anions, ligands and Cp* fragments so that there were 488 restraints in the data.
In asymmetric unit of 3, there were disordered solvent molecules (six methanol and five water molecules) which could not be restrained properly. Therefore, SQUEEZE algorithm was used to omit them. 6 ISOR and 2 DFIX instructions were used to restrain anions and solvents so that there were 38 restraints in the data.
Hydrogen of methanol molecules could not be found and others were put in calculated positions.
In asymmetric unit of 3′, there were disordered anions and solvents (two triflate anions, half of a diisopropyl ether and half of a methanol molecules) which could not be restrained properly. Therefore, SQUEEZE algorithm was used to omit them. 21 ISOR, 3 DELU and 4 DFIX instructions were used to restrain ligand and Cp* fragments so that there were 136 restraints in the data.
In asymmetric unit of 4, there were disordered solvents (two and a half methanol molecules) which could not be restrained properly. Therefore, SQUEEZE algorithm was used to omit them. One triflate anion and one diethyl ether molecule were disordered and they were divided into two parts (65:35 for anion and 56:44 for Et2O). 20 ISOR and 9 DFIX instructions were used to restrain anions, solvent molecule and Cp* fragments so that there were 129 restraints in the data.
In asymmetric unit of 5, there were one disordered triflate anion which could not be restrained properly.
Therefore, SQUEEZE algorithm was used to omit them. Hydrogen of methanol and water molecules could not be found and others were put in calculated positions. 
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